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1/ Heal, j, v"irst ( sure > 0 .! iow.s 

1. • My present position is Professor of ortuM * w 
Biology and Aninal B i ntechnol ogy at the University nr k n 

7 &n 3 COnSU,ta,m s « v *™ ' company, Including Hh*r.i. i „ w * 

tho asaLgneu of the, above-optioned application (the •oii. 
. W lic»1 *• — of ,ny --urr ,, ; > K a+ - .^ v< . 

— . . Rkod by Phasing a.v. to give, my op.nxon ot tn* ciu,,, to 
WCthod!5 ° f aerating *r«nsg«mi<- bovine* in the * 0 3» ap P ! i^r 
i n V1 ew of the oo^, - , , r t h , otf ice articn mai led May ' . 1- h . 

2. In form mo my opinion, t have revifeu^d the < r.- 

«rrO<o„i ^n. n„ ,,~ t ;,„,, m „ n ».i m,v p.. ^ ftn „ w1 !m > ntr 

references cited therein. one of these references i$ First us 
•> ?;n,979 (t-.hr, '91« p*t«nt\ of which ^ ,m ft- r • 
i ;.vtn» (>r . 



3. T note that the «0i9 application is directed (in 
part) to ».thod. of producinu transgenic bovW (l,« r , ri r l( . r u „. 
Phasing methods). The methods Involve r h „ fallowing M-p,- 
harvesting Wtur* oocyte , rom h„ vi „ efS( clturmg the i.^tur, 
oocytes in vitro, fertilising tho oocyte /„ v ,, rr , , n pro(W 
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zygotes, introducing a transgene into the zygotes, culturing the 
zygotes in vitro to fo, n. « yo end t « anspl onli ■ ,u t.h« embryo 

into a female bovine. The application a l t,o exemplifies the 
successful use of the methods to produce a trnnsq^nic j ne . 

4. T understand that the Examiner takes the. position 
that the euccMfirul application of the. Pharming methods 
achieve a traiwgcni- bovine would have been obvious from the '919 
patent. 1 respectfully disagree with this position for the 
reasons stated below. To the contrary, I believe that the 
successful practice of the Pharming Methods represents a 
substantial advance in the art whoso attainment w„ £ , !lf ,i 
reasonably expected from, e.g. the "979 patent. 

5. The Pharming method represent « substantia advance 
in the art because quit*, surprisingly they made possible c, .• der 

range of genetic manipulations than that per forncd 1 -» \ h* , 

patent. The '979 patent discusses the development of an in v.,rro 
culturing method that allowed production of viable bovine, 
blastoysts. The '970 patent of First et al . 1s directed to 
generic methods for the culture and co-culture of bovi,.« 

The DeBoer et a.l . '019 appl ication is no t directed to a method of 
culturing bovine, embryos per se, but rather uses the method in 
development of a system for producing transgenic cattle. ;t i> 

the - system and ii? s>i — ful a Pr l i «-,t \ rn that is no-*' *m» 

invent i vp for cattte in the DeBoer application 

Our goal underlying the method in the '979 patent was the 
manipulation of blastocyst -stage embryos (as described 'in <-„; tl „, n 
1. lines 5S-60). For example, this procedure would expedite the 
generation of herds of genetically superior animals fpari ,cuiarly 
dairy cattle) by allowing cloning ot blastocyst believed to have 
desirable naturally occurring characteristics. We did not 
perform any Manipulation* involving introduction of tran«gene S 
into embryonic cells. By contrast, the Pharming: methods allow 
introduction of any transgene. into a 7.ygote leading to phenotypes 
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not found in nature, such ae a cow producing milk containing a 
human protein. 

At the time or tiling the potent we did know th<>t 

t. ranr.qfcr.ee is was posr.iLie in i.uce and she*;, end we mm..,..,] < , 
might *omo day be possible in cattle. Thus, in the '979 patent, 
we noted that in vitro culture might be used in genetic 
engineering (column l, line 62). However, we did not describe 
particular transgenesi e procedures (e.g., embryonic stein ce^l*. 
microinjection of zygotes or infection with retroviruses) or 
indicate how our in vitro culture method might, be adapt o,j ,,.•>,,, 
exploited in any of these procedures. 

6. In may opini^, the successful practice^ the 
Phasing methods could^ot^ reasonably have b ftfi n ,^>7ot^d\ i row rhe 
method described in the '97* patent. This opinion.. is ***** in 
part, on the following facts. 

(a) The scientific literature as of December 1989 (the. 
effective filing date of the above captioned application) 
indicated that attempts to produce transgenic bovine? ». r to ♦ N e» 
had proved extremely difficult, lenqthy and expensive. For 
example, one review article report f-t 

Most scientists working on transgenic animal s— b* 
it for improving traits such as leeu efficiency or 
for using them as factories for human 
pharmaceuticals- -shy away from cattle. in the 
cow... you have a throe-four year project. And 
.it's n ccst 1 y venture ar. veil 

V** B**unt , Blo'TerhnnJryriy * n4<)-ii^4 M9RP) at p 
Ap of scomber i<>8'». there were no confirmed reports in a P *,.r~ 
r*vj*w«d scientific inurnal of any viable transgenic bovine c;j i f 
having been produced. The B.iery, Lostkutoff and Bondioii 
references mentioned )n rh" «ff jre action discuss only aU*.m f >to 
which did not generate transgenic bovine calvee. Although <» very 
Inv frequency of *»ypre«?r»inn was obtained in early f e t.. lfl ^ m-uy 
f,V " fS ^ on < n ™>-'H"^ and early fetu^s is known to often be from I 
non chromosome integrated. DNA. .(Krisher et al. . Animal 
Biotechnology C . 15-25 ( 1995); Dowen et al., fljoJ . Woprod . »,o, 

H994)> . Tn light of this general background of failuro 
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and frustration, most pea -tit ionov.. (iru ludinq ao) would h*vo 
approach^ aUuh.n, *ai„.i t , . . lK „. •. U , ro u«.. fc .j*.,. t .. wUh 

a measure of skepticism and ^r^t^tion thM ^..; fl , M>(U . 
empirical evperi mentation lay ahead. 

(b) There would have been a number of problems and 
uncertainties in trying to combine t.hn i„ vitro procedure v:th 
the poorly successful bovine methods of Biery. ln?th)toM 
Bondioli, in which oocyte maturation and lert i 1 • ^tion arc- 
perform 1n vivo, but transgenic offspring did not r^,v K „ r 
exemple, it w»e unpredictable whether t^^ii l^.i m . n 
procedures for in-vivo eggs could have been successfully .: • ■ •* 
without ^odirictio, to ; f; - V Mro ed oor . vto , . )h ... ].[..'' 

maturod oocytes might, have different P hy*i nl ou ir.a ] j . r o l .,.- i ^ 
fcq., structural difference. <„ Uu> xons ^lluHn, „ .... 
layer surrounding the oory.e. it* harder, in,, etc % - M ,e ♦ 
different environment -p. vfc ' ch nature j on -rcurw r~. my 
knowlodoe, this had never been thoroughly investigate i» .,„,■ 
species. it was also unpredictable whether th« phasing of t v,., 
cell cycle of in-vitr-; oocyte* would have been d i f f erenV 

impact on the visibility of th<- prom-r-] ^ „ nrt fhnr ^,_, r r , f 

injection protocol. Difficulty may also have related to 
relative timino of roieronin lect ion and fertil wr.nor, vr 
not be the same for in -vivo an.) iM-v/rr--. matured .v, ; -vt« ,•>.,- 
relative timing would have beer: expected to be impor+nrt 
development of a successful protocol, because if the DNA u .v, 
in jected be. fore S phase, it might, be degraded befn, e jnt^n,, , .-„ , 
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ic) a further source of unpredictability was whether the 
blocV or, bovlno ombrvo dove i opme.nt in vitro occurring at 
rnc &-co:j stage could be overcome, and if SOl with what 
•.-f Mciohc-y, in the context of a tra.nsqe.wjs protocol. '">^ • 
patent Oor.cr-ib^ how the bloc* on bovine embryo development e 
be OVerCOWfi at * r ' «f« i. ienry of about ?0 #, by suppl emer-1 i ,v. 
culture media with epithelial cells* in the ront-*vf of t h <- 
protocol used. This was an empirical observation; at that li 
we did -.>•>+■ ur.d-rr-?ni thr- *erh«%Mr.m by vhirh the Morfr nwrt 
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or bv v/r< c.h i t 



Wet L* It i i c Vr-il 



I'll 



import r.n f^H pV.vsiolouy / n ph;->K i no of thr- o,* *i ] ,- v . 

"^'^^^^io*) of r-nitur- intniium W(.m.,(I Ih- off^H i I * , ... 
the crll blockage at the eiaht-cell stane, Today there im < 
totally defined media cult are system effective in cultwi : n, 
hAvinp ™bryos tn M^tnry.t (i . Fosenkr*** * First, ,7 

possible when the '070 patent studies were done. 
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uncertainties d>>curc-d : n the pr evicir r^ r ■'vj^ph ; ... 



«* 1 if ■ H 



Vr>f H'f "H .-ml >-,, 

exper Attentat inn (i c . . the pr^urt of * vi«HV tr>n.. C rr 

hcvinM would ->of h*., «: ^ f f , t ,,„» j t .^ v ^. t „ j 

so that practically it wns not possible in vary syst^t.,-. 
mOKt nf th< " P»r*»«t#vr Th*&f factors pyplnin my view thr.t 

provision *n<-* r?r.ff-on-.» r*i ..,1 ,.rr i, :a( -v, ,-,r Pv , «, rm { r .„ , c t ... „ riC:o ,,, .,. 

method* wprp not .-> routine, n>\>»l op„ >e , r .t- 
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8. That others hold similar views roqardtnq 1 i.<- 
•substantial and dramatic advance of the Phnrroino'r- met.hoc! : r, * 
difficult and unfruitful fir-id U illustrated by the follow inn 

•■-vnvror-nt. s 

The romtnorc j 1] development or transgenic bovine 
technologies;, nowtve;., ha a been £ruatiat*a Ls-. : .,"sf 
the protocols used successfully with i,m«lirr 
animals;.--*!?^* t-aqv* > * lar>ge numbers *>f eaht yr- 
and stvetdi fcurgieai procedures-are prohibitive iv 
expensive when applied to cattle. The 
establishment of an in vitro embrvn product ion 
systeiii, as described by Merman de" Boer and hi- 
coworkers at Gene Phai mimj Europe. . . is. hhr-.^foi „ 
dramatic hreaK through in cnlarcfinc; the- tr«n-«- : • 

phP. ex;) ■ y « -r^ . * " J ' ' 



■Ha, 



A group in the Netherlands report? in n p« r< - in 
the September issue of Bia.'TnchnoloQy KUccesLf u l 
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Which C\»T »• 1 frST- a g«-!if ;>i ...'*•»•. i. i ' W 

n. i >. /•'• 1 » , . u t >■ i 
transqenic cattle 

fefeiz&r. CfivniicAl. & F.nq 1 nee r i ng Wevs C-..< s ? ; 

Cut nitstoc ico i iy , (wis to produce Lianijor. 
dairy rows have been thwarted because of 
cumbersome? and costly sutgieal froceaurus. N' 
however, rc^rcheis Irons Gene Tharaing JSurvpt 
have -v u- cum vent f-d t lu> nocd for surgical i*n.ov, 
ana transfer ot embryo? combining rjt ne tr .- 
w i t.h a.'. ;, n v i tio «mbi yo j.,,' odut.l j ? . y *,LtiM: . 



id. F'i»^n.v. I wish tr, t*t. rt t«. ror the record tnat :.r.' .: 

• r j ,i i^. . or t his decl.-H f iv io,. j* to hsKUr 1,, asS6SSMnt . - 
(went ,<},; 3 i t v ,vf Ph a. r * ; r.. , , h ,, Vel , v> 

•Ut 



7 h*v* duly w*t n »d rf>st viUfu ' t'al S f sr.atiewPnt s ar. 

<;*.v |>unlftft*tii* r.y f in* *r,d ja f ir i»*n«*nr or both unri 

s^rt >o--. .rm; of Tin.. -. - ,. f tr... n,,i red 

wii 1 ! (i i r.« > se st ?, remenr « m*y l^pAnl i >f rh* v« i , d i t v .-f 
above-- identii' .led paLtnt. application or *ry i^Mr , 




h^<j.i i ■ i ,? at ij.Ued 



